The stereochemical study of the cyclohexane ring part of enacyloxins (ENXs), a series of antibiotics isolated from Frateuria sp. W-315, was examined. The relative configuration was elucidated by the coupling constant values of the 'H NMR spectrum. The absolute structure was determined to be IS, 3R, 45, because the CD spectrum of the corresponding 3,4-dibenzoate derivative showed negative chirality. This conclusion was confirmed by the synthesis of the dibenzoate from tri-O-acetyl-D-glucal.
Introduction
Enacyloxins (ENXs) are polyhydroxy-polyenic and yellow-colored antibiotics produced by Frateuria sp. W-315 in a Czapek-Dox medium spent by Neurospora crassa (1). ENX IIa 1 is a main product and has antibiotic activity against Gram-positive and Gram-negative bacteria (2). ENX IIa was produced from ENX FVa 3 by enacyloxin oxidase (3). Their mode of action was considered to be an inhibition of peptide biosynthesis as clarified by our French congener who are working on biosynthesis of peptide (4). In this paper, we describe the structure elucidation of the cyclohexane part of enacyloxins.
' This work was carried out under a proposal and supervision of the late Dr. Takeyoshi Sugiyama, who passed away on September 5, 1999 at 53 years of age. This paper is dedicated to his memory. 
Results and Discussion
Acetylation of poly-hydroxy groups of 2 and ozonolysis of the resulting acetate followed by re-acetylation gave 4. The relative configuration of 4 was elucidated by its 'H NMR coupling constant values (Scheme 1). Methanolysis of 4 followed by benzoylation afforded dibenzoate5. Since CD spectrum of 5 showed negative chirality, the absolute configuration was determined by applying the dibenzoate chirality rule (5) to be 15, 3R, 45. a) i. AC 2 0, Py. ii. 0 3 , MeOH, then NaBH 4 . iii. Ac 2 0, Py. b) i. DBU, MeOH. ii. BzCl, Py.
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The absolute configuration was also confirmed by the chemical synthesis of 5. As shown in Scheme 2, tri-O-acetyl Dglucal 6 was converted to enal 7 (6), which was acetylated. hydrogenated and reduced to give 8. The alcohol 8 was tosylated followed by treatment with NaCN to give nitrile 9. The triacetyl group was removed and the resulting primary hydroxy group was selectively tosylated to give 1 0. The other two vicinal hydroxy groups were protected as acetonide and the tosyloxy group was substituted by iodo group to give 11. Formation of the cyclohexane ring was achieved by NaHMDS in THF (7) to give 1 2 as a separable diastereomeric mixture (15/ΙΛ = 3:2) (8). Acidic treatment of 12 in MeOH afforded the desired methyl (15, 3R, 45)-3,4-dihydroxycyclohexanecarboxylate 13. The corresponding acid with the same configuration was formerly isolated from Lactobacillus (9). Benzoylation of 1 3 gave 5 (10), which showed the same negative chirality with the natural derivative. Consequently, the absolute structure of the cyclohexane part of ENX ii. Nal, acetone, reflux (46% from 9). f) NaHMDS, THF [36% of 12 and 24% of (l/?)-l 2], g) sat.
HCl-MeOH, reflux (57%). h) BzCl, Py.
Conclusion
In conclusion, the absolute structure of the cyclohexane part of ENX IIa 1 was determined to be (15, 3R, 45 , 15, 2606 (1996) . 5 N. Haradaand K. Nakanishi, Acc. Chem. Res., 5, 257 (1972) . 6 F. Gonzalez, S. Lesage and A. Perlin, Carbohydr. Res., 42, 267 (1975) . 
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